INTRODUCTION
Rape seed is the basic raw material of food industry and is a very important crop grown in Poland. The acreage put into rape, which has increased with years, is evidence of that.
The residue after extraction of oil from low glucosinolate (LG) rape seed, LG-rapeseed oil meal, is used for feeding purposes. The chemical composition as well as nutritive value of LG-rapeseed oil meal were determined in many investigations. The good results of breeding to eliminate glucosinolates and erucic acid from rape seed (Krzymahski, 1985) have permitted the full fat seed of low glucosinolate varieties to be used also as a feed component for poultry and pigs. Utilization of full fat LG-rape seed of new varieties in animal feeding requires accurate knowledge of its chemical composition. The aim of this paper is to supplement the data on the chemical composition of LG-rape grown in North-Eastern Poland in 1990.
MATERIAL AND METHODS
Thirty three samples of full fat low glucosinolate rape seed (mainly var. Bolko) were taken from the Feed Mill in Wyszkow equipped with a technological line for rape seed cleaning and drying. Each sample represented a lot of rape seed (5.000 kg or more) which was used daily in the production of mixed feeds in the feed mill.
Analyses of basic nutrients were performed in all 33 samples. Samples of each ISSN 1230-1388 © Institute of Animal Physiology and Nutrition 3 consecutive days were pooled and the 11 samples obtained so were subjected to analysis. Aliquots were taken from these samples and pooled for determination of carotene and xanthophyll. All samples were finely ground before analysis. Chemical composition was determined using conventional methods. Amino acids were determined in defatted samples on a Beckman Model 119 CL automatic amino acid analyser. Analysis of sulphur amino acid were carried out on samples oxidised before hydrolysis (Moore et al., 1958) . Macro-and microelements and toxic metals were determined after ashing the samples using atomic spectrometry (Pye Unicam SP 1900 spectrometer). Phosphorus was determined by the colorimetric molybdate method (Fiske and Subbarow, 1925) , molybdenum with the tiocyanate method of Czuba et al. (1970) .
The tannin content in defatted samples was estimated by a spectrometric method (Tyczkowska, 1977) . Glucosinolates were determined using a semi-quantitative glucose test according to the Polish Standard (1990) .
The isothiocyanate level was estimated by gas chromatography (Polish Standard, 1986 ) and expressed as isobuthylthiocyanate. Fatty acids were analysed by gas chromatography (Siemens, Model L 102) of methyl esters (Matyka, 1976) , carotene and xantophyll contents according to Roche (Keller, 1988) . The phytate level was assayed by the Oberleas method (1971).
Standard deviations of average values were calculated.
RESULTS AND DISCUSSION
The chemical and amino acid composition of LG-rape seed are presented in Table 1 . The results were similar to those obtained 10 years ago by Kinal and Kroliczek (1981) for Polish LG-rape seed varietes, Start, Janpol and Vipol. The investigated LG-rape seed contained higher level of fat and lower level of crude fibre in comparison with Canadian full fat Canola, Candle and Tower seeds (Nwokolo and Sim, 1989; Sibbald, 1986) . The amino acid composition of rape seed protein was generally similar to the composition of solvent extracted Canola meal protein (Allen, 1990) .
The fatty acid composition of the rape seed (Table 2) confirmed that the analysed seed samples originated from low erucic varieties. The erucic acid content ranged from 0.42 to 2.28% of total fatty acids. The high levels of polyunsaturated fatty acids, linoleic and linolenic acids, may indicate the high nutritive value of the lipid fraction of the investigated seed. Drozdowski et al. (1990) obtained a similarly low erucic acid content (0.2 -2.0%) in Polish low glucosinolate rape seed.
The lipid fraction of rape seed also contains compounds which colour poultry carcasses and eggs. The carotene and xanthophyll contents, determined in a pooled representative sample of the analysed material, were 2.1 and 18.4 mg/kg, respectively. Similar data concerning the xanthophyll content in Blair and March (1989) . Macro-and microelements as well as the heavy metals content in rape seed are shown in Table 3 . A similar mineral content of full fat Canola seed was reported by Nwokolo and Sim (1989) . Also data outhe mineral content of solvent extracted Canola meal presented by Allen (1990) were generally similar to ours after recalculating both sets of results on fat free matter.
Lead and cadmium contents in rape seed were higher than in cereal grain , still however below the permitted content for these toxic elements in complete feeds -Cd 0.5 mg/kg; Pb 5 mg/kg (Harenza et al., 1988) .
The level of antinutrients (Table 4) -tannin, isothiocyanate and phytate -were rather low and characteristic for low glucosinolate rape seed. The (Zernicki, 1980) . The phytate level amounted to 2%. Phytic phosphorus, poorly utilized by young monogastric animals (Matyka et al., 1990a) , comprised 69.7% of the total phosphorus content.
